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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. Thls document has been translated by computer. So the translation may not reflect the original precisely. 

2. *+** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] In the tire-pressure presumption equipment which presumes the pneumatic pressure of the tire with which the 
wheel was equipped A rotation condition detection means to detect the rotation condition of each wheel and to output the 
detecting signal according to a rotation condition, By the observer chosen with a selection means to have had two or more 
observers for presuming the pneumatic pressure of the tire with which each wheel was equipped, to have responded to the 
tire with which it was equipped, to shift, and to choose that observer, and said selection means A tire-pressure presumption 
means to presume the pneumatic pressure of the tire with which each wheel was equipped based on said detecting signal. It 
was prepared in the tire with which one of specific wheels was equipped among said each wheel, and has a pneumatic 
pressure detection means to detect the pneumatic pressure of this tire. Said selection means Tire-pressure presumption 
equipment characterized by choosing said one of observers based on the presumed pneumatic pressure presumed with said 
tire-pressure presumption means, and the detection pneumatic pressure detected with said pneumatic pressure detection 
means. 

[Claim 2] In the tire-pressure presumption equipment which presumes the pneumatic pressure of the tire with which the 
wheel was equipped A rotation condition detection means to detect the rotation condition of each wheel and to output the 
detecting signal according to a rotation condition, By the observer chosen with a selection means to have had two or more 
observers for presuming the pneumatic pressure of the tire with which each wheel was equipped, to have responded to the 
tire with which it was equipped, to shift, and to choose that observer, and said selection means A tire-pressure presumption 
means to presume the pneumatic pressure of the tire with which each wheel was equipped based on said detecting signal, It 
was prepared in the tire with which one of specific wheels was equipped among said each wheel, and has a pneumatic 
pressure detection means to detect the pneumatic pressure of this tire. Said selection means Tire-pressure presumption 
equipment characterized by choosing said one of observers based on the resonance frequency of the tire contained in said 
detecting signal when the detection pneumatic pressure of said pneumatic pressure detection means is predetermined within 
the limits. 

[Claim 3] Said pneumatic pressure presumption means is tire-pressure presumption equipment [ equipped with an 
amendment means to amend the presumed pneumatic pressure of each tire ] according to claim 1 or 2 based on the 
detection pneumatic pressure of the tire with which said specific wheel was equipped, and the presumed pneumatic pressure 

of this tire. 

[Claim 4] Said pneumatic pressure detection means is tire-pressure presumption equipment according to claim 1 or 2 which 
is the pressure sensor which has the predetermined threshold from which a sensor output changes before and behind that. 



[Translation done.] 
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DETAILED DESCRIPTION 



BEST AVAILABLE COFY 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the tire-pressure presumption equipment which presumes the pneumatic 

pressure of the tire with which each wheel was equipped based on the rotation condition of a wheel. 

[0002] 

[Description of the Prior Art] The tire-pressure presumption equipment which presumes from the former the pneumatic 
pressure of the tire with which each wheel was equipped based on whenever [ wheel speed / of each wheel ] is proposed. 
For example, to JP,6-32891 9,A. the resonance frequency component of a tire is extracted from the detecting signal of a 
wheel speed sensor, and the tire-pressure presumption equipment which presumes the pneumatic pressure condition of a 
tire from this resonance frequency is indicated. Moreover, in order to change according to the classification of a tire, the 
pneumatic pressure-resonance frequency property of a tire has formed the selection switch which selects the classification 
of the tire with which it equipped, and after it performs tire exchange, it sets up the classification of the tire with which the 
operator operated the selection switch and equipped. Thus, presumed processing of a tire-pressure condition according to 
tire classification is performed because an operator sets up tire classification in advance. 
[0003] 

[Problem(s) to be Solved by the Invention] However, also when tire classification is set up by actuation of a selection switch 
in this way. and the classification of the tire with which it equips differs with a front wheel and a rear wheel, for a certain 
reason, it is necessary to form separately the selection switch by the side of a front wheel, and the selection switch by the 
side of a rear wheel, respectively. For this reason, the number of switches not only increases, but setting actuation will 
become complicated, or [ moreover. / forgetting a setup by having to perform setting actuation, after performing tire 
exchange ] — or when a mistaken setup was carried out. there was also a possibility that exact presumed processing of a 
tire-pressure condition could not be performed. 

[0004] This invention is made that such a technical problem should be solved, and the purpose is in offering the tire-pressure 
presumption equipment which can perform optimal presumed processing, without needing actuation of an operator in any 
way, also when tire exchange is performed. 
[0005] 

[Means for Solving the Problem] Then, the tire-pressure presumption equipment concerning claim 1 In the tire-pressure 
presumption equipment which presumes the pneumatic pressure of the tire with which the wheel was equipped A rotation 
condition detection means to detect the rotation condition of each wheel and to output the detecting signal according to a 
rotation condition, By the observer chosen with a selection means to have had two or more observers for presuming the 
pneumatic pressure of the tire with which each wheel was equipped, to have responded to the tire with which it was 
equipped, to shift and to choose that observer, and the selection means A tire-pressure presumption means to presume the 
pneumatic pressure of the tire with which each wheel was equipped based on the detecting signal. It was prepared in the tire 
with which one of specific wheels was equipped among each wheel, and has a pneumatic pressure detection means to detect 
the pneumatic pressure of this tire. A selection means Based on the presumed pneumatic pressure presumed with the tire- 
pressure presumption means, and the detection pneumatic pressure detected with the pneumatic pressure detection means, 
it is characterized by choosing one of observers. 

[0006] The opti mal observer can be chosen with a selection means, without needing actuation of an operator, since an 
observer is chosen based on presumed pneumatic pressure and detection pneumatic pressure. 

[0007] In the tire-pressure presumption equipment which presumes the pneumatic pressure of the tire with which the wheel 
was equipped with the tire-pressure presumption equipment concerning claim 2 A rotation condition detection means to 
detect the rotation condition of each wheel and to output the detecting signal according to a rotation condition. By the 
observer chosen with a selection means to have had two or more observers for presuming the pneumatic pressure of the tire 
with which each wheel was equipped, to have responded to the tire with which it was equipped, to shift, and to choose that 
observer, and said selection means A tire-pressure presumption means to presume the pneumatic pressure of the tire with 
which each wheel was equipped based on the detecting signal, It was prepared in the tire with which one of specific wheels 
was equipped among each wheel, and has a pneumatic pressure detection means to detect the pneumatic pressure of this 
tire. A selection means When the detection pneumatic pressure of a pneumatic pressure detection means is predetermined 
within the limits, it is characterized by choosing one of observers based on the resonance frequency of the tire contained in 
a detecting signal. 

[0008] The resonance frequency of each tire proper is contained in a detecting signal, and this resonance frequency changes 
with tire pressures to it. For this reason, a selection means judges that a tire pressure is normal pressure, when the 
detection pneumatic pressure of a pneumatic pressure detection means is predetermined within the limits, and it chooses the 
observer optimal based on the resonance frequency contained in the detecting signal in this case. 
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[0009] The pneumatic pressure presumption means of claims 1 or 2 is equipped with an amendment means to amend the 
presumed pneumatic pressure of each tire based on the detection pneumatic pressure of the tire with which the specific 
wheel was equipped, and the presumed pneumatic pressure of this tire, and the tire-pressure presumption equipment 
concerning claim 3 constitutes. 

[0010] Since an amendment means amends the presumed pneumatic pressure of each tire based on the detection pneumatic 
pressure of the tire which carried out direct detection, presumption of pneumatic pressure with a high precision is attained. 
[0011] The tire-pressure presumption equipment concerning claim 4 consists of pressure sensors which have the 
predetermined threshold from which a sensor output changes the pneumatic pressure detection means of claims 1 or 2 
before and behind that 

[001 2] Power-saving and simplification of a sensor can be achieved with constituting from a pressure sensor which has the 
predetermined threshold from which not a linear sensor but a sensor output changes a pneumatic pressure detection means. 
[0013] 

[Embodiment of the Invention] Hereafter, with reference to an accompanying drawing, it explains about the operation gestalt 

of this invention. -i • u 

[0014] The configuration of the tire-pressure presumption equipment applied to this operation gestalt at drawing 1 is shown 
roughly. The wheel speed sensor 10 as a rotation condition detection means to detect the rotation condition of each wheel, 
respectively is formed in the wheels floor line. FR. RL, and RR of front and rear, right and left with which each wheel is 
equipped. 

[0015] As shown in drawing 2 , the wheel speed sensor 10 is equipped with Rota 1 1 of the gearing configuration which 
consists of the magnetic substance, and the pick up coil 12, rotates Rota 11 with each wheels floor line. FR, RL, and RR. and 
forms the tooth part 13 of constant pitch in a perimeter. The pick up coil 12 generates the electrical potential difference 
which changes periodically according to passage of the tooth part 13 of Rota 11. And this electrical potential difference is 
operated orthopedically and outputted to a square wave by the waveform shaper 14. 

[0016] The pneumatic sensor 20 as a pneumatic pressure detection means which carries out direct detection of the 
pneumatic pressure of the tire with which this wheel floor line was equipped to one wheel floor line is formed. This pneumatic 
sensor 20 is equipped with two thresholds from which a sensor output changes before and behind that. As shown in drawing 
5 (a), between the threshold Sh and the threshold SI. two thresholds Sh and SI are set up so that the pneumatic pressure 
(normal pressure) of a normal tire may exist and (**), (**), or three detection conditions (2-bit information) of (Ha) are 
outputted as a detection result For example, if a detection result is (b). it turns out that the measured tire pressure is within 
the limits of predetermined [ it is considered that is normal pressure ]. 

[0017] In addition, as shown in drawing 5 (b), a setup of thresholds Sh and SI can also be set up so that the central value of 
normal pressure and ****** may exist between a threshold Sh and a threshold SI. In this case, there are three detection 
conditions, (d). (e). and (**X as a detection result and if a detection result is (d). it turns out that the measured tire pressure 
is within the limits of predetermined [ it is considered that is normal pressure ]. 

[0018] The detecting signal of these wheel speed sensor 10 and a pneumatic sensor 20 is given to tire-pressure presumption 
equipment 30. Tire-pressure presumption equipment 30 is equipped with two or more observers which responded to tire 
classification, and presumes the pneumatic pressure of the tire which be chosen to mention later and with which shifted and 
each wheels floor line. FR. RL. and RR were equipped by that observer based on the detecting signal of the wheel speed 
sensor 10 and a pneumatic sensor 20. And when an air failure occurs into the tire with which one of wheels was equipped, 
the alarm processing which tells an operator about the air failure of a tire, such as operating an alarm 40 and making a 
warning lamp turn on etc.. is made. 

[0019] Next, actuation of tire-pressure presumption equipment 30 is roughly explained based on the flow chart of drawing 3 . 
[0020] First in step 102 (a "step" is described as "S" below), the detecting signal of the wheel speed sensor 10 and a 
pneumatic sensor 20 is read, and whenever [ wheel speed / of each wheels floor line. FR. RL, and RR ] is calculated based on 
the detecting signal of the read wheel speed sensor 10 in SI 04 continuing. 

[0021] In S106 continuing, the pneumatic pressure of the tire with which each wheels floor line, FR, RL, and RR were 
equipped based on whenever [ wheel speed / which was calculated ] etc. by the observer beforehand set up according to the 
tire which is carrying out current wearing is presumed. In addition, selection processing of an observer is explained in full 
detail behind. 

[0022] Here, two or more observers (disturbance observer) which it had are explained roughly. Each of each observers is 
constituted based on the model of the wheel shown in drawing 4 , and if a wheel is ground belt flank 2 with the rim flank 1. 
they is dealt with as a linear system connected by the torsion spring 3 of a constant K. And if the pneumatic pressure of a 
tire changes, spring constant K of torsion spring 3 will change, and it will be reflected in this linear system as disturbance. 
Then, the pneumatic pressure of a tire is presumed by presuming this disturbance using the technique of a disturbance 
observer (JP.8-34215.A etc.). Thus, in S106, the pneumatic pressure of the tire with which each wheels floor line, FR. RL, 
and RR were equipped is presumed. 

[0023] In SI 08 continuing, the presumed pneumatic pressure presumed for every tire is amended for Pfl, Pfr, PrI. and Prr 
S106 using the detection pneumatic pressure A by the pneumatic sensor 20. That is. since the wheel in which the pneumatic 
sensor 20 was attached is Wheel floor line, it makes a correction factor Kp Kp=A/Pfl based on the presumed pneumatic 
pressure Pfl of a tire and the detection pneumatic pressure A with which Wheel floor line was equipped. And presumed 
pneumatic pressure is amended by multiplying the presumed pneumatic pressure Pfl, Pfr, PrI, and Prr of each tire by this 
correction factor Kp, Thus, since presumed pneumatic pressure is amended based on the value which carried out direct 
detection by the pneumatic sensor 20. more exact presumed pneumatic pressure can be obtained. 

[0024] In SI 10 continuing, it is judged for the presumed pneumatic pressure of each tire amended by S10B whether it is 
below the criterion value Ps. It is judged with the pneumatic pressure of all tires being norma! when the presumed pneumatic 
pressure of all tires is larger than the criterion value Ps. and when the presumed pneumatic pressure of one of tires is below 
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the criterion value Ps. alarm processing of the purport that the tire pressure of the corresponding wheel is unusual is made 
by the alarm 40. 

[0025] With tire-pressure presumption equipment 30. presumed processing and Judgment processing are continued and 
carried out in this way. and the pneumatic pressure condition of the tire under transit is supervised. 

[0026] Next, the selection processing which chooses the observer used by S106 mentioned above is explained based on the 
flow chart of drawing 6 . 

[0027] First, in S202, the presumed pneumatic pressure presumed to be the detection pneumatic pressure of a pneumatic 
sensor 20 by S106 is read. In S204 continuing, it is judged based on the detection pneumatic pressure and presumed 
pneumatic pressure which were read whether it is detection pneumatic pressure-alpha> presumption pneumatic pressure. In 
addition, "alpha" is a value which shows the precision width efface of an observer. S — 204 — decision — affirming — 
having had — a case — **** — ( — S — 204 — " — Yes — " — ) — detection — pneumatic pressure - alpha — > — 
presumption — pneumatic pressure — It will be presumed by small value to which the presumed pneumatic pressure by the 
observer by which current selection is made crosses the range of the precision width efface alpha rather than the actually 
detected detection pneumatic pressure, and progresses to S206 in this case. Rather than current, peak value makes 
temporary selection of the observer in a high frequency side, and ends this routine. 

[0028] On the other hand, when denied by decision of S204, it progresses to "No") and S208 by ("8204. In S208, it is judged 
based on the detection pneumatic pressure and presumed pneumatic pressure which were read whether it is detection 
pneumatic pressure +alpha< presumption pneumatic pressure. When affirmed by this decision of S208. by (S208 "Yes"), From 
detection pneumatic pressure +alpha< presumption pneumatic pressure, the presumed pneumatic pressure by the observer 
by which current selection is made It will be presumed by big value which crosses the range of the precision width efface 
alpha rather than the actually detected detection pneumatic pressure, it progresses to S210 in this case, temporary selection 
of the observer which has peak value in a low frequency side rather than current is made, and this routine is ended. 
[0029] Thus, although the processing after S202 is again repeated after passing through S206 and S210, the presumed 
pneumatic pressure read by S202 in the following routine is the presumed pneumatic pressure by the observer by which 
temporary selection was made by the front routine, and the processing after S204 will be repeated based on the value of this 
new presumed pneumatic pressure. 

[0030] And decision processing progresses, and when denied by decision of S208. it progresses to "No") and S212 by (S208, 
In the situation which progresses to S212, it is detection pneumatic pressure-alpha<= presumption pneumatic pressure <= 
detection pneumatic pressure +alpha, and the presumed pneumatic pressure by the observer by which current selection is 
made is contained within the limits of the precision width efface alpha to the actually detected detection pneumatic 
pressure. That is. it is the optimal observer according to the tire by which current wearing is carried out, and a purrent 
observer makes actual selection of the current observer, and sets up as an observer used for pneumatic pressure 
presumption processing of the tire which should be carried out by SI 06. 

[0031] Presumed processing of a tire pressure is made in S106 by the observer chosen by doing in this way. 
[0032] Moreover, selection processing of an observer can also be carried out as follows. 

[0033] The oscillation frequency component of a tire is contained, if frequency analysis of the output distribution of a 
detecting signal is carried out, the resonance frequency of each tire proper will show peak value to the detecting signal of 
the wheel speed sensor 10. and this resonance frequency will change with tire pressures to it Therefore, it asks for the 
resonance frequency in a normal tire-pressure condition beforehand for every tire classification, and If the resonance 
frequency of a tire is detected under a normal tire pressure, the optimal observer according to tire classifjcatlon, i.e., tire 
classification, can be chosen. Moreover, two or more observers mentioned above are equipped with the band pass filter 
corresponding to each observer, and a band pass filter and the set of an observer are uniquely determined as them with the 
linear system of the disturbance observer method mentioned above. Therefore, in selection processing of an observer, a band 
pass filter and the set of an observer (disturbance observer) will be chosen according to the tire equipped. 
[0034] Hereafter, selection processing of an observer is explained based on the flow chart of drawing 7 . 
[0035] First, if It is judged whether the Ignition switch was turned on by S302 and an Ignition switch is turned on. It will 
progress to S304. the detection result of a pneumatic sensor 20 will be read, and it will be Judged for detection pneumatic 
pressure whether it is normal pressure. For example, when the threshold of a pneumatic sensor 20 is a setup shown by 
drawing 5 (b), the detection condition of a pneumatic sensor 20 is judged by whether it is (d). When it is judged that the 
detection condition of a pneumatic sensor 20 Is not.(**) in S304 (It is not normal pressure). It memorizes that the tire 
pressure detected by progressing to S306 is In a low voltage condition, and this routine is ended. 

[0036] When it Is judged that the detection condition of a pneumatic sensor 20 is (**) in S304 (it is normal pressure), it 
progresses to S308. the decision result for the past T seconds is read, and it is judged whether the low voltage condition was 
in the detection pneumatic pressure of a pressure sensor 20 in the past T seconds. In the past T seconds, when there was 
no low voltage condition, this routine was ended. 

[0037] Since the detection pneumatic pressure of the current pneumatic sensor 20 Is normal pressure when it Is judged by 
S308 that there was a low voltage condition In the past T seconds, it can be judged as what recovered the low voltage 
condition. That is, It is judged as that to which tire exchange etc. was performed, and shifts to the Initialization routine of the 
observer in S400. 

[0038] Initialization routine is shown in drawing 8 . In this initialization routine, although a band pass filter and the set of an 
observer (disturbance observer) are chosen, here explains the case where tire-pressure presumption equipment 30 is 
equipped with band pass filters 1-3 and the observers 1-3 corresponding to this to an example. 
[0039] First, the detecting signal of the wheel speed sensor 10 is given to band pass filters 1-3, and the output is 
investigated. In S402. the root mean square of the output of a band pass filter 1 is calculated, the root mean square of the 
output of a band pass filter 2 is calculated in S404. and the root mean square of the output of a band pass filter 3 Is 
calculated in S406. 
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[0040] When band pass filters 1-3 are the frequency characteristics shown in drawing 9 . supposing the frequency response 
of the wheel speed detected by the wheel speed sensor 10 is the distribution shown in the upper part of drawing 9 . the root 
mean square of the output of a band pass filter including the peak value (resonance point) of frequency distribution of this 
wheel speed will beconne the largest So. in S408. the root mean square of the filter output calculated by S402-S406 is 
compared, and the band pass filter with which the result of an operation serves as max is chosen. A band pass filter 2 is 
chosen in the example of drawing 9 . And in S410 continuing, the observer corresponding to this band pass filter 2 is chosen. 
[0041] Thus, an observer can also be chosen and presumed processing of a tire pressure is made in SI 06 mentioned above 
by the observer chosen by doing in this way. 

[0042] Among the operation gestalten explained above, with the flow chart of drawing 7 , although the case where selection 
processing of an observer was started was illustrated based on the detection result of a pneumatic sensor 20 to the timing 
to which the pneumatic pressure condition returned to normal pressure, the detection pressure of a pneumatic sensor 20 can 
also start selection processing of an observer on condition that normal pressure to the timing by which the ignition switch 
was turned on, for example. 

[0043] Moreover, although the sensor with two thresholds was illustrated as a pneumatic sensor 20, it has one threshold and 
the pressure sensor of the type which outputs two detection conditions can also be used. In this case, to precision 
(dispersion width of face)**2Q of the normal pressure of a tire, and an observer method, threshold S is set up so that rt may 
become normal pressure-Q<=S<= normal pressure. 
[0044] 

[Effect of the Invention] As explained above, while a pneumatic pressure detection means detects the pneumatic pressure of 
the tire with which one of specific wheels was equipped among each wheel according to the tire-pressure presumption 
equipment concerning each claim Using this detection result since an observer is chosen with a selection means Without 
needing actuation of an operator in any way, also when tire exchange is performed, the optimal observer according to tire 
classification can be chosen, and after tire exchange becomes possible [ continuing and carrying out optimal presumed 
processing ]. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the tire-pressure presumption equipment concerning an operatioii gestalt. 
[Drawing 2] It is the explanatory view showing the configuration of a wheel speed sensor roughly. 
[Drawing 3] It is the flow chart which shows presumed processing of a tire pressure. 

[Drawing 4] It is drawing showing the dynamics model of a wheel. 

[Drawing 5] (a) and (b) are the explanatory views showing the threshold set up by the pneumatic sensor. 

[Drawing 6] It is the flow chart which shows selection processing of an observer. 

[Drawing 7] It is the flow chart which shows selection processing of an observer. 

[Drawing 8] It is the flow chart which shows the initialization routine in the flow chart of drawing 7 . 

[Drawing 9] It is the explanatory view showing the relation between the frequency response of the wheel speed inputted into 
each band pass filter, and the frequency characteristics of each filter and a filter output. 
[Description of Notations] 

floor line, FR. RL. RR [ — Tire-pressure presumption equipment 40 / — Alarm, ] — A wheel, 10 — A wheel speed sensor, 20 
— A pneumatic sensor, 30 
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